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Tibial shaft fractures most commonly occur from trauma,
including motor vehicle crashes, falls, and sporting activities.
Although outcomes after intramedullary nailing are not necessari-
ly better compared with plate ﬁxation or closed management,8 it
has been shown that intramedullary nailing has increased
technical ease, high union rate, and an overall low rate of infection.
Because of their widespread use, tibial nails have undergone
advances in design, allowing for expanded indications, including
very proximal and distal fracture ﬁxation.7
Despite being valuable tools for the treatment of fractures,
intramedullary nails have been associated with a number of
complications, some of which are unique due to the need to insert
proximal and distal locking screws. Previously reported complica-
tions with proximal locking screws include nerve and vessel
injury.3,5 However, there has been no previous report in the English
literature of hamstring irritation and partial tearing caused by a
long, oblique, lateral-to-medial proximal locking screw.
2. Case report
An 18-year-old female presented to our clinic eleven days after
closed intramedullary nailing for a tibia diaphyseal fracture. She is
a college athlete who sustained her injury during a soccer game
(Fig. 1). Surgery was performed at an outside institution where
internal ﬁxation was achieved with a locked intramedullary nail
(Smith and Nephew Trigen Meta-Nail, Memphis, TN). The nail was
secured proximally with two oblique screws and distally with two
parallel screws.
The patient began to advance her weight bearing following her
initial appointment, with progression to full weight bearing at six
weeks. Clinical examination at her six-week visit showed decreased* Corresponding author. Tel.: +1 440 6669581; fax: +1 336 7166286.
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persisted at 10-week post surgical follow up, with knee ﬂexion greater
than 908 causing posterior knee pain. In addition, her physical
therapist noted that hamstring exercises seemed to reproduce her
pain consistently. Radiographs demonstrated signiﬁcant callus
formation consistent with fracture healing (Fig. 2). It was noted that
the proximal locking screws were prominent, with the medial to
lateral directed screw extending 7 mm outside of the medial cortex.
Due to her continued symptoms, an MRI scan was obtained.
Imaging revealed that the second-most-proximal locking screw
emerged from the medial cortex near the insertion of the pes
anserine bursa (Fig. 3). Increased signal near the distal semimem-
branosus also was noted, indicating partial tearing (Fig. 4).
Based on MRI and clinical ﬁndings consistent with hamstring
irritation, the decision was made to proceed with screw removal.
After identifying the lateral-to-medial directed screw, it was
removed in its entirety with ﬂuoroscopic conﬁrmation. Post
operatively the patient resumed full weight bearing, sport, and
activities. At her immediate post-operative examination, two
weeks after screw removal, the patient had full painless range of
motion and resolution of posterior knee pain with knee ﬂexion.
3. Discussion
Tibial nails have undergone signiﬁcant design advancements
since their initial use during World War II. It was not until 1978
that a locking mechanism was introduced for tibial nails. These
early tibial nails allowed proximal interlocking in the medial to
lateral plane only.9 This conﬁguration allowed for orthogonal
views of radiographs to be obtained during screw insertion. Newer
nails now allow for numerous options and angles for proximally
interlocked screws, allowing expanded indications for intrame-
dullary nailing.7 When placing screws in an oblique direction,
obtaining orthogonal views becomes difﬁcult.3 This translates into
increased error in obtaining proper screw length. Due to the
number of critical structures in the area of the proximal tibia,
extreme care must be used when inserting these screws.
Complications due to locking screw placement are a rare
occurrence. The areas at risk for injury are those in the path of the
drill and subsequently placed screw. Speciﬁcally, the medial-to-
lateral screw inserted in the frontal plane can cause peroneal artery
injury. The risk with placement of an oblique medial to lateral
screw is potential peroneal nerve injury.4 The rarely used anterior
to posterior screws place the tibial nerve and popliteal vessels at
Fig. 1. Initial ﬁlms demonstrate fractures through the tibial and ﬁbular diaphyses.
Fig. 3. T2 MRI shows screw penetration into the pes anserine bursa.
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screw causing hamstring irritation.
In the patient with continued knee pain after intramedullary
nailing of a proximal tibia fracture, a number of potential sources of
the pain must be evaluated. Classically, patients present with
anterior knee pain after intramedullary nailing.2 In the patient
with posterior knee pain following the use of an intramedullary
nail with oblique proximal locking screws, irritation and damage to
the hamstring tendons needs to be considered. Removal of the
involved screw can provide rapid resolution of symptoms.Fig. 2. Proximal interlocking screws extend beyond the medial cortex.
Fig. 4. T2 MRI with increased uptake of the semimembranosus, consistent with
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